Background and Purpose. The International Classification of Functioning,
T
he International Classification of Functioning, Disability and Health (ICF) has been proposed by the World Health Organization as a unified framework for describing the health status of people (Fig. 1) . 1 The ICF recently was discussed in the physical therapy community as a possible framework for organizing and directing treatment for patients and clients. 2,3 Jette 3 described the language, framework, and concepts used within the ICF. Discussions about the ICF have centered on how this framework or model can be used to develop diagnostic classifications, with little discussion of whether the model provides a process that is useful for clinical decision making. In this case report, we describe a process of applying the components of the ICF model for a patient with a knee injury.
A patellar dislocation may result in damage to the soft and bony tissues of the patellofemoral joint. 4 -6 A significant sprain or rupture of the medial patellofemoral ligament (MPFL) has been highly associated with a lateral dislocation of the patella and can be considered the essential lesion responsible for ongoing patellar instability. 4, 5, 7 Consideration of the healing time needed for the MPFL is critical in the design of rehabilitation programs for patients with patellar dislocations. Studies of rehabilitation programs used after patellar dislocations have described interventions only in broad terms, with impairment-level goals for range of motion and strength (force-generating capacity) and for a return to activities. 8 -10 Rehabilitation programs for patients with patellar dislocations need to be developed on the basis of an evaluative process that considers patients' examination findings, their goals for returning to activities, and the prevention of further patellar subluxation and dislocation events. A plan of care based on just a consideration of patients' impairments and associated pathologies may not consider the problems at the level of the whole person.
The purpose of this case report is to describe an evaluative and diagnostic process that is based on the ICF model for a patient with a knee injury, that addresses the patient's current impairments and limitations, and that can be used to develop strategies to prevent recurrences.
Case Description
The patient was a 23-year-old female graduate school student who incurred a right-knee injury during a recreational floor hockey game. She reported feeling her right patella in a dislocated position that she was able to reduce by extending her knee. She was subsequently seen in a local emergency department; she was assessed as having a knee sprain and was placed in a knee extension immobilizer. Because she was about to leave school for Christmas break, she was advised to follow up with an orthopedic surgeon in her hometown. She was seen the following week by an orthopedic surgeon, who concluded that she had incurred a second-degree tear of the medial collateral ligament (MCL) of the right knee, with a lateral dislocation of the patella. She was referred for magnetic resonance imaging (MRI) of her right knee; the MRI was performed the following week.
The MRI findings reported by the radiologist were "sprain of the medial collateral ligament with overlying edema and bone bruises of the posterior medial tibial plateau and of the lateral femoral condyle with a 
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Volume 88 Number 8 Physical Therapy f 957 3. As the title and abstract indicate, the purpose of this case report is to describe the application of the ICF for a patient with patellar dislocation. By starting the introduction with information about the ICF, the authors tell readers that application of the ICF is the major focus of the case report, not patellar dislocation. If patellar dislocation had been the main focus, the introduction would have started with a discussion about patellar dislocation.
4.
Here the authors identify a gap in the literature that their case report will fill -to describe a process for using the ICF for clinical decision making.
6. The authors discuss patellar dislocation as a problem and mention that some studies of rehabilitation programs have been reported. The interventions, however, have not been described specifically -another gap in the literature. small knee joint effusion." These MRI findings are consistent with a "flexion with valgus and external rotation" mechanism for a knee injury that also is associated with lateral patellar dislocations. 11 The radiologist's report did not include an assessment of the patellofemoral joint. At 3 weeks after the injury, the patient was again seen by the orthopedic surgeon, who concluded that the ligamentous sprain was healing satisfactorily. The surgeon encouraged her to start moving her knee as tolerated and to begin a rehabilitation program as soon as she returned to campus. She was given a neoprene knee sleeve with a cutout and lateral pad for the patella to wear and was advised to take ibuprofen at 800 mg/d for knee pain.
The patient's first visit to a physical therapist was at a university campus physical therapy clinic 4 weeks after her injury. She reported that this was her fourth right patellar dislocation event and that she had also had multiple left patellar dislocations. The patient gave written informed consent for treatment, and Health Insurance Portability and Accountability Act guidelines were followed.
The patient was very anxious to regain her mobility because she was in her last semester of graduate school in geology and would need to be making field trips to geological sites for sample collection. She also was concerned that her repeated patellofemoral injuries would interfere with her future work as a geologist, which would require her to make frequent hikes over uneven terrain.
During her initial visit, she reported having mild medial patellofemoral discomfort that increased with walking long distances. This was a significant problem at that time of year because she usually walked 0.8 km (0.5 mile) to and from campus in snowy and icy conditions. She reported feelings of instability in her right patella when descending stairs and walking on uneven surfaces. Her score on the Lower-Extremity Function Scale was 30 out of a possible score of 80, indicating the inability to squat, run, hop, or participate in her normal recreational activities. 12 A review of systems demonstrated normal finding for the myotomes and dermatomes in the lower extremities. Active movements of the left lower extremity and trunk were all within normal limits. The patient was ϳ165 cm (65 in) tall and weighed ϳ59 kg (132 lb), for a body mass index of 22. She appeared be very fit and healthy and was very knowledgeable about her knee condition.
Clinical Impression
The patient's detailed knowledge of the history of her condition allowed for the identification of patient information and classification into the ICF model (Fig. 2) . The focus of the examination was to further identify and measure her body function and structure impairments and activity limitations. The interrelationships of the ICF framework components would continue to be evaluated during the examination. 14. Clinical impression: Based on the data provided so far, the authors explain what they believe is the primary problem, the potential differential diagnoses that need to be addressed, and any further information not provided in the initial patient interview or history that was requested from the patient. Include the reasons for asking for this additional information as it pertains to the diagnostic/prognostic aspect of the case. Why is this patient a good candidate for the purpose of the case report?
Examination
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The patient's right knee passive range of motion showed full extension, but she tolerated only 85 degrees of knee flexion, with complaints of medial patellar pain and what she described as a "catching sensation." Volitional contraction of the right quadriceps femoris muscle groups was assessed with the lower extremities supported on a plinth with the knees extended. Visual and palpatory comparisons of the isometric quadriceps femoris muscle contractions demonstrated significantly decreased contraction of the right quadriceps femoris muscle versus the left muscle. Circumferential measurements of the right and left thighs at 10 and 20 cm above the knee joint line showed decreases of 2 and 4 cm, respectively, in the right thigh muscle circumference. Palpation of the right knee demonstrated diffuse swelling over the medial aspect of the joint, with tenderness over the tibial attachment of the MCL and over the medial patellofemoral joint. The medial patellofemoral joint discomfort was further localized toward the medial femoral condyle, the attachment site for the MPFL.
The patient expressed apprehension with minimal amounts of medial and lateral gliding of the right patella as well as with lateral gliding of the left patella. To further assess the stability of her patellofemoral joint, her knee was flexed to the point at which she began to complain of medial patellofemoral discomfort (approximately 80°of flexion); a medially directed force placed across the patella immediately relieved the medial patellofemoral discomfort. These findings were interpreted to mean that increasing tension within the MPFL and other medial knee joint tissues with knee flexion decreased with a medially directed force (Fig. 3) . 13 Ligamentous testing of the knee joint was deferred on the basis of the patient's knowledgeable report of her condition and her overall anxiety regarding passive movements of her knee.
Application of the ICF Model
The ICF framework was used to organize the patient's examination information, make judgments about the examination findings, and guide the decisions needed for the management of the patient's condition. 14 The first step was to classify all of the examination findings into the following components: body function and structure impairments, activity limitations, participation restrictions, and environmental and personal factors (Fig. 4) . 1 The second step was to evaluate the interrelationships among each of the 6 concepts of the ICF framework. The following principles were used in this step:
1. The ICF model does not describe unidirectional causations of the components but does describe associations or relationships among the components.
2. The first consideration is the patient's problems at the level of the whole person; these are her activity limitations and participation restrictions.
3. Consistent with the scope of physical therapist practice, 14 the relationships between a patient's activity limitations and impaired body functions and structures are the emphasis of the evaluative process for determining a diagnosis and plan of care.
The third step was to prioritize or rank the activity limitations. The activity limitation the patient considered to be her most significant current problem was identified. Most Relief of medial patellofemoral discomfort when the knee was placed at 80 degrees of flexion and a medially directed force was applied to the patella (arrow). significant to the patient was her limitation in walking long distances, which was clearly related to her limited participation in recreational activities and potentially limited her participation in the data collection needed to complete her degree in geology. Limited walking distance, therefore, was ranked as her primary activity limitation. Because she also reported significant limitations with stair climbing, this was considered to her secondary activity limitation.
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Next, possible relationships between the patient's primary activity limitations and body function and structure impairments were evaluated. Many relationships were considered for this patient. For example, the diminished function of her quadriceps muscle was considered to be related to the limitations in ambulation, especially in walking long distances to and from school. Medial patellofemoral joint discomfort also was an important feature because this discomfort was what she initially described as limiting her walking abilities. The structural impairments of the MCL sprain and the suspected MPFL rupture, along with residual swelling from the injury, were considered to be related to the limitations in walking and might have been related to an inhibition of the quadriceps muscle function and to pain. The impaired mobility of the knee was not considered to be closely associated with the limitations in walking long distances because the knee flexion range was more than that needed for ambulation. 15 The strongest relationship with the patient's primary activity limitation was considered to be the finding of impaired stability of the patellofemoral joint. This impaired stability of joint function was closely associated with the impaired structure of the MPFL from her injury. 4, 5, 7 This impaired stability was a recurrent problem for this patient and might have been related to other structural impairments or to a problem with controlling lower-extremity movements. The impaired stability of the patellofemoral joint was considered to be the primary impairment, with secondary impairments of pain in the patellofemoral joint, diminished quadriceps femoris muscle function, and impaired knee joint mobility. Following these clinical judgments of the relationships and identification of the primary impairment, the model was reorganized (Fig. 5) .
In addition to the patient's immediate needs, the prevention of recurring patellar dislocations would be a long-term consideration for this patient. She considered regular exercise and recreational activities to be important components of her physical and psychological health status. The long-term instability of her patella had significant social and economic consequences because her ability to hike over rocky terrain for long distances was necessary for the collection of geological samples for her graduate school work and future employment as a geologist.
The application of the ICF model to this patient began with identification of the components of the model determining her problems at the level of the whole person. The evaluative process focused on the relationship between activity limitations and impairments. As indicated by this process, the most appropriate diagnostic label for this patient is the relationship between the primary activity limitation and the primary impairment, which was limited ambulation distance associated with patellofemoral joint instability. This diagnostic label will help to direct the goals and plan of care for this patient. The patient's prognosis was based on her current level of activities and impairments and the normal healing time for ligaments. Her prognosis was a return to her usual walking and hiking activities within 12 weeks. The prevention of future patellar injuries was considered the most difficult challenge because of her previous patellar dislocations. 4, 5, 10 Intervention Consistent with the ranking of the patient's activity limitations and participation restrictions, she agreed to the following goals for her physical therapy program:
1. Walking needed for transportation from her home to school without patellar instability in 4 weeks.
2. Ascending and descending stairs without patellar instability in 4 weeks.
3. Returning to hiking activities without patellar instability in 8 weeks.
The ICF model includes environmental and personal factors as important modifying variables in the development of patients' goals and interventions. Because of the environmental factor of the patient needing to walk for daily transportation in snowy and icy conditions, she was encouraged to wear the neoprene sleeve and use proper footwear when walking outside. 16 The patient's personal factors of being recreationally active and knowledgeable about her condition made these restrictions and precautions easy for her to agree upon.
Interventions directed at improving the dynamic stability of the patellofemoral joint were considered appropriate to address both the primary and the secondary impairments in the stability of the patellofemoral joint and the diminished function of the quadriceps femoris muscles. First, isometric contractions of the quadriceps femoris muscle group with the knee in extended positions was facilitated with the use of auditory and visual biofeedback.* This exercise progressed to exercise with the patient sitting in a chair with the knee flexed to 45 degrees and the right foot resting on the floor. Isometric contractions of the quadriceps femoris muscles, along with cocontractions of the hamstring and hip extensor muscles, were initiated by having the patient press her heel downward onto an inclined platform (Fig. 6 ). Because the patient had a history of patellofemoral instability, which has been associated with motor control problems throughout the lower extremities, 17 this exercise progressed to standing with the knee at approximately 15 degrees of flexion to reproduce the position of the right lower extremity during the initial contact period of the gait cycle. 18 Balance activities were started with the patient standing on the right leg only and then progressed to singleleg standing activities with perturbations with a Thera-Band † (Fig. 7) and with the patient maintaining good alignment and stability at the hip, knee, and ankle joints. 19, 20 Cryotherapy with cold packs and ice massage was used to address the pain-related impairments and to control swelling around the knee. Because impaired knee mobility was not highly ranked and knee flexion past 80 degrees seemed to be causing tensioning of the MPFL, knee flexion was limited for the first 2 weeks of treatment in order to allow these tissues to heal and regain their normal extensibility. 28. The authors clearly stated the activity and participation goals of intervention, which are consistent with patient's highest priorities. Although intervention to improve impairments might be necessary for the patient to achieve the goals, improved impairments are not the important outcomes -activity and participation are.
29.
Here and on the next page, the authors described the intervention and its progression. They used figures to illustrate exercises, which could help readers to replicate them with other patients. Describing interventions so others can replicate them is an important contribution to the literature that case reports can make. Tables often are helpful to explain resistance, repetitions, positions, progression, and other aspects of exercises.
The emphasis during the third and fourth weeks of treatment continued to be dynamic control of the lower extremities with decreasing levels of protection of the healing tissues. 20 The emphasis of the exercises was to replicate the multijoint movements that occurred during the patient's activities of walking and squatting while maintaining good dynamic control of the patellofemoral joint as well as the rest of the lower extremity. Walking forward and backward was used to increasing the patient's walking speed through longer stride length and arm swing. The patient performed standing, squatting, and lunging activities while keeping the hip, knee, and ankle aligned and maintaining control of the hip and thigh muscles.
Dynamic control of the lower extremities with stepping motions was introduced with an ϳ20-cm (8-in) step. 21 This stepping activity progressed to ascending and descending stairs with the patient keeping the knee aligned with the foot and maintaining control of the hip and thigh muscles. Passive knee flexion, with stretches of up to 2 minutes in duration, was added during the third week. The patient had minimal discomfort with knee flexion at that time and reached full knee flexion within the next 6 weeks.
The patient did not attend therapy sessions during weeks 5 to 8 because of graduate school work that included hiking into remote areas. She returned to therapy during weeks 9, 11, and 12 to continue her exercise program and monitor her symptoms. Lower-extremity squatting, stepping, and hopping activities progressed during these visits, and the patient continued with these activities during her home exercise program. The patient was counseled to avoid knee valgus and laterally (externally) rotated positions during activities to Sitting quadriceps femoris muscle sets. Contraction of the quadriceps femoris muscle group was initiated by pressing the foot downward. Electromyographic activity of the vastus medialis muscle was monitored with a biofeedback unit. The exercise progressed to a standing position to replicate the lower-extremity position during the initial contact period of the gait cycle.
Figure 7.
Single-leg standing activities with perturbations. The patient was instructed to hold on to the Thera-Band at the level of the umbilicus, and oscillating perturbations were applied by the therapist pulling on the Thera-Band. Perturbations can be applied in multiple directions and at various speeds and intensities. 
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Outcomes
The patient reached the first and second goals of walking to and from school and ascending and descending stairs without patellar instability by week 3 of treatment and then attained the third goal of tolerating hiking activities without patellar instability by completing her data collection during weeks 5 and 6 of her rehabilitation program. At week 9 of the program, the patient scored 76 out of 80 points on the LowerExtremity Function Scale, indicating some difficulties with squatting and running on uneven surfaces. 12, 22 Treatment goals were then reestablished to include a return to running activities. By week 12 of treatment, the patient was running for up to approximately 3 km (2 miles) 3 times per week and was maintaining an independent program of lowerextremity weight-lifting activities and jumping activities.
The patient was contacted at 6 months after the injury and indicated that she was able to tolerate the hiking activities required to complete her graduate degree in geology and was planning to work as a geologist in the western United States.
Discussion
The ICF model is a secondgeneration biopsychosocial model designed as a framework for developing diagnostic classifications for rehabilitation professionals. 1 Biopsychosocial or disablement models have been advocated as the models that typify physical therapist practice and are the models used for organizing clinical practice. 3, 14 The ICF model, as proposed by the World Health Organization, does not provide a "process" for evaluating functioning and disability; rather, the model provides users with building blocks with which to consider the possible interactions among the components of the ICF and to explore possible processes for describing or evaluating patient problems. 1(p18) The evaluative process described in this case report has been useful for the evaluation of patients with musculoskeletal conditions. Physical therapists treating other types of conditions should explore whether this process is useful for the evaluation of their patients.
An important aspect of this evaluative process is the ability to reevaluate the interrelationships within the ICF framework and decisions made throughout the course of treatment.
The choice of impaired patellofemoral joint stability as the primary impairment for the patient in this case report was reevaluated through an assessment of the level of improvement of the patient's primary activity limitation. If she had not been making progress toward resolving the activity limitation in the first weeks of treatment, then reevaluation of the primary and secondary impairments would have been indicated. If the primary impairment of limited patellofemoral joint stability was still considered to be appropriate, then changes to the interventions would have been considered.
One of the concerns for many clinicians regarding disablement models has been how a patient's pathology will be considered and applied to the plan of care. The ICF model provides for the consideration of the patient's health condition and impaired body structures. The health condition of the patient in this case report included repeated patellofemoral joint injuries and impaired structures, including the MCL and possibly the MPFL. The primary lesion demonstrated in imaging studies and surgical examinations of patellofemoral joints after patellar dislocation is a sprain or rupture of the MPFL. 4 -6 The plan of care for this patient was directed initially at protecting the healing tissues and then at addressing the lack of patellofemoral joint stability.
Interventions directed at resolving primary or secondary impairments need to be appropriate for and modified on the basis of a patient's health condition. For the patient in this case report, the secondary impairment of impaired mobility of the knee joint was not addressed until the MPFL had had adequate time to heal. People with patellar instability potentially have ongoing pain and instability and may choose to significantly limit their activities to avoid these problems. 8, 23, 24 Limitations in recreational pursuits may have a significant impact on the overall quality of life and health status for these people.
Conclusion
This case report highlights an evaluative process in which the ICF framework is applied for a patient with a patellar dislocation. The ICF framework allowed for an evaluation at the level of the whole person, with selection of goals and interventions appropriate for the patient. Consideration by physical therapists of the ICF model as a classification system as well as an evaluative process may be beneficial in the care of patients and the management of various conditions.
